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(54) POSITIVE RESIST COMPOSITION AND METHOD OF FORMING RESIST PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive resist 
composition which has high etching durability and with which 
high resolution can be obtained and to provide a method of 
forming a resist pattern by using the positive resist 
composition. 

SOLUTION: The positive resist composition contains a resin 
component (A) which has an acid dissociating solubility 
inhibitor group and which increases the solubility with an 
alkali by the effect of an acid, and an acid generating agent 
component (B) which generates an acid by exposure. The 
component (A) is a polymer having a structural unit (a1) 
expressed by general formula (I), and a part of the hydroxyl 
group in the structural unit (a1) is protected by substituting 
an acid dissociating solubility inhibitor group expressed by 
general formula (II) for the hydrogen atom. In the formula (I), 
R represents hydrogen atom or methyl group, and in the 
formula (II), R1 represents a 1-5C alkyl group, R2 represents 
a 1-5C alkyl group or hydrogen atom, and X represents a 10- 
16C aliphatic polycyclic group or a 10-1 6C aromatic 
polycyclic hydrocarbon group. 
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, eti afe 3i ^ /u , mmy^-^s tvv f >- k ^ ^ ^ , if/vtvixf ;k ^ i- * ~> 7 s n tr 

v K t f- >v , 3i h =ar -> 7 D tr v n 3i 5- ft if © 3i x x §? ft if £ * tf 5 r. fc A* t? * 5 . 

[0035] 10 

ii$mm%mik&m (d) ] 

#j8Ba>#5?Si":>* M&jfcWfctt, u^xb^->ffi54*U 3l*Kt£B#£5£tiift if* 

* k ffl v ft tf & ^ # „ $g 2 ft jib J3S r 5 >- * & 3 it si jk & t ^ v a* * b jig 

ffi m T 5 yittr/u*/vSfcH:r/i"Sf;v7;i'3-/i'0 7 5 s £r m o „ 
1 0 0 3 6 ] 

( D ) I^BlfrSHTtt, Myf*7?y, ^^f/1'7^. |- J) i f - /!/ 7 ? y , 
S^-n-t/otT/UTSl', H)-n-^Pt*^7^, h J) ^7 ^> M-n- 20 

A7f/l-7^, MJ-i-^^f/^Jy, ^-n-^7f/V7^ y, v? - n - * 9 * 

/>7iy ( h - n-K7 , y/i'7? yf <o7/i' J f'A'r ? y, s — >vt %v ^ h i; i 

^ / — /i- T 5 ^ , -/-f y^n/V-^T 5 y> F p -f y^o^/-^7?y, - n - # 
; - ;v 7 ; y , M-a~#H/- ;V7 5 yf <D7/V= J f ^7^3 - /V07$ yj!| 
tf<b5o rftfc<7>5*>, tt*«t 7 - 1 6 «)T/i'*/l'*«:*i-5« 2**fctt* 3 «©IBI» 
17 5 y^Jft Lv\ 7~ 1 S W7;y^r/H*f t5r ilcioT, J* 118 AS & 7 

5 > Hi , # fife $ ft fc v * h * - v f -e fit; tic u t < fc » *& «f t y> * -e t 5 . * 8 m 1- 

^3^^T^ # £ I- U - n - * 2 f !V T X V CO J; 9 ft T ^ A- T ? > ^ ${■ 4 t ^ , 

-ft ft^smr-ffl t <t v> l, 2i«iii*^fctTffl^iut\ 

^ftfeii, (A) i^i 0 ofiaili^tt. a«o. 01-2. 0Jti»©ISI'Pfflv^ 30 

fe ft 5 = 

[ 0 0 3 7 ] 

*fc, buS (D) m# t wSB^ic i 5««*fb*B6^, Sfcu-y^ F/^-yItt> 51 * 

a * « s tt * © i« ± ^ s -e , § h iz. at o ( e ) f&j-y t it, # tt * * # > » x a P > 
©t*yif L<i«ffliH«St^t5ri^f ft *s . (d) s£ ^ t ( e ) ufe 

tii/i/*yiiLtii, W *. tf , -va^M, 9 iy», u > =f M , = ^ * , S&f S 
, f- j) |k ft if # fflfta. 

yy^^^y»^L<fi^rcosiWf^i:LT(i, py8, !) yf-y - n - 7f ;n^f;i' 1 
y y f^yx^/ux^T^i i'ro!) yixti^tibtoxxT^roi 5 ^Sift. * x * >■ 40 
Wt , *x*ySy^f /h^t/v, *x*y^- y- n - 7'f/nxr;K 7^-^*^ 
^yl, *x*y|yyx = ;n^T/K * x * >• K v> ^ ^ ^ ^ ^ x A- ft if <£> * ^ * ^ 
»S^^ft^<03ixif/L't0j;5ftil^^, *X7^Vlg, 7x-**^7-f y| ft W * 

^7^^»&tJ'-tfte>«C)^^7 : /t'<7?J;5*fl»tf* ! *tfe>ft, -ftfotDf-riltir*^*^ 

( E ) J* » tt , (A)^^100KftePS l 9 0. 0 1- 5. OffftgUWfiJ^Tffi^tjftS 
[ 0 0 3 8 ] 

*8lo* - yiv-^ 1- » dt Wic H: , $ b p/r a «c <t 9 A ft '14 © *> 5 * JO $J . 0iJ *. tf u i> 50 
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mmm, ^ m m , * * m , * ?w , ^^-^a^BJtffl^ifSras:, *jp*#**5ri: 

*S T * 5 . 
[ 0 0 3 9 ] 

#»9lci5Ji?5*a! i^s?* Mfisllli, (A) |;|ALtl«»S (a l) ogtfME 

[ 0 0 4 0 1 

[ U- 5? * h/<^-V»J«*ft] 

# $ ^ to ^ * W«;*->J#ja#ifctt«jttfWT<D«fc:LT?f5 r *5. 

■f 4 t> h , tf 9*IS±t, ± IB # M 1/ i> * hft $ ft & * t° > 

- * if T £ Ufe L , 80~150t»IB«*#T, 7° V ^ - ? 4 0 - 1 2 0 ® ffl . & * 

l < ft e o ~ 9 o 9Ntfe u, ^ *nc«* an^mmmmmtt t o , m^ft^^M 

0 ~ 1 5 0 °C CD m jg ^ ft T , P E B ( m % '& ta B) SSL<ii60 

~so»Kt. ft^n?i*ttr/t'*ysi*«. « *. tf o . 1 ~ 1 o n%7 i- 7 j 1 f ^ 

7 yt - ^ A t K ta ^ -> K 7k j£ Sr il V T m ft ^ a 1" 5 „ r O J: 0 t£ L T , •* x. 9 * 9 — 
> \c £ ft ft v s> * h * - ^ £ # 5 r t ** t? # 5 . 

[ 0 0 4 1 ] 

ft * £ M ^ 5 ± 13 « -7- H * 03 X * fl- 19 « <D % ft f* , WlcR)6S*lf , Ar Fx^'>? 
V - if - , Kr Fi^'Vvl^-f-, F 2 V - if - , EUV ( « * ^ M ) , VUV (US 

# * IJ3 m 5 afc h us** h » * % fit , % * <D t> <z> t. D fc = y ^ > ^ » 14 jD* A ± L T *s 9 
, l- S> * h fill CD * II ft * »T m \c L , /<^->'«*t«:BC»***'1-6. {£ o T , M AO X 
fci}|£ffl^5:ii!tt5t»h W tc , E b (1^-1) tSLtt^itfcS, 

[ 0 0 4 2 ] 

o^T, - US ft i± , ± a! <o ± 5 K: L T # n. fc v ^ ^ h * 9 ~ v fr ^ * ? t L T . = y 

f- v if % 11 w , u ^. h t? it ffi $ tt t v ft ^ <o m & m * m *r h £ -t a « * % ^ <d 

u ^ Mi * m It. *f K y =c j/ y 9 W tt ^ 5 W ± b T fc , iS te: ffl -5 r fc a* 

■e* 5, 

[ 0 0 4 3 ] 

fr 5 /f x y f y ^©^Si i L T it , ^ ? y 7 a-x ? f y ^^^r ; H'7 -f x ? f ^ ^ 
; 7A'7?x. ; f-y^^^tyif-Axyf y^^fifjlftx^f 
y/;RIE ( K j£ tt -Y ah y a y ^ >- V ) *Oft*ft'*Iftiyf>'J'iiH?«i&*i«)* 

*'b-|ISfi*l4K5'fx?f y^tt, fff¥HR I ET'*5„ ~ <D 1o St? tt , * ~f , R I 
Elf »f f y^-Cyi?? I- S fls Sr A ft . £gftxyf y^^^^lAtS. f- -Y > 
^ _ ^ ^ ^ ± & p ^ s t sp ff t U A* ^ fc ^ ^ h ^ Jl * » * ^ ^ - t ffi J§] « BE ^ IIP x S i 

, jtf^as^^xvftsti/S. -f ? x v 1 1? tt je * a © ■< * > < 7- ft ^ <d * ffi *s ^ , * ft 

[ 0 0 4 4 ] 

[ n * f?n 

ft^„ ^Jaa-y^v^RttSrlFffli-SBlStH:. 1 fflx 7 f y fttJ fll i 
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i mm mn 

if, (A) t4bi, #!l (p-t Kniri'^f fy) 

-7- ft (Mw) (4 8000, £ ft * (Mw/Mn) Ht 1 . 2) i 7 y F Jf t'^^x- 
7- >v % „ gt ft « T t? *P <73 # ft fc J; 1) W. St £ * T s ?K y ( p - fc K d * -> X f- U > ) O 7j< 
*S©-»fc±lEa: (I I -a) -C*S*i5Bfc**tt**»IW3;-t?#i«Ufc»JIS (Al) 
ft fc . 

:o*l^lH-NMR1?»jlflfcll#, P - t KP*f l'>'©*»S(0Si:»t3 

iEit (i i - a ) T*3tztiz>wt#m#.mmtomxo>#.tt 2 & %-<?&ofc 0 rftj; 9 , ?k 
n * <o » f « a* 2 e * a> % x h 5 t m ft e. ft fc . 

r©«fJi<Al>fc(A)j£#i:L-CflH/^ (A) OOfiSh (B) *»H 10 

T , Hl7x^/^;v*=nM7/l'tP^yx/Ht--F6. 0 « * gK i , (D) 
|^Ht, ^t?f;v7^ 0. 6 7 5 fi», iM ^ /W Ifc 0 . 2 7 Jf * g& . S3 i 0? 

* ^ ¥ X H a gg ) ) o. 05SCSg&£s 7"Df yy^jj3-;^^f/vx-7^7tf 

— b (HT- rpMj iEits. ) i3ooiistS^tt*^iy-y^ha6ift 

Sr ft & . 
1 0 0 4 5) 

— . i^-yp 3y^i"Ai^^af-t^f;i'i;-y7fy»l**LfeSft^fflf 

Lfc 0 

U-Htl 1 O'C, 9 0f)f B 17^-nT, KIH>5;iia»), lff2 0 0 nm 

0^7, ifiill (B4KHL - 8 O OD, 7 0kVjPiS*JE) tr B ^ T , 

* h 1 *J*« LtlltS^S-ei* Lfc„ 

* L T , llOt, 9 Otfflroftftt'PEBftIL, & fc 2 3ttT2. 3 8fl»/ 0 7 
h^f/^7^=7At KB**/K*#«f6 0»B^F/i'3l*L, * <0 « 3 0 g> IW , 
«*£^T*yv*Lfc s ig«)«Ii?ttj»SrfTofca, 1 0 0 t f 6 0 ^UBi b T SI 
£ T , 7^7yFX'<-?l : 1*1/5?^ 

}|f,tifcu-^xF,^-y^SEM (iSitf ilM) fc ± ►> L-fc t i 5, ft HI 8 

0 n mx-mntcm-ik^m^n fcfts z t fcftfc. *fcs :o^^w^-yci 30 

ffi ^ ii M T o fc * fc , ^ * - V ®l ft tt * *» o fc . 
[ 0 0 4 6 ] 

o^T\ # fc ft fc L- -y * h/N'^-vSr^?.^ t LT, HSCFy^xyfy^'Irtt^? 

f - y ? a Jt KM * o fc . ■* 4 fc t>' . ^y^y^^^t Ltiiir h^y/^^'o^ 
fc©a-a-^^*ffl^, xy? y/is^asgLttri. ttK^iitt^ti. 3 # a ? 

fy^SS^K, Itifc^yfy^il4^ft5:i*fc*oiL a 

[0 0 4 7 ] 

[ * * m 2 ] 

y 7 = = iv t ± h = h y ^ fc c 3E l i t &. a it m m fc l t * r t fr o fc = # fc ft fc u v 40 

X|-/^-ynEM (tSlt^lSlI) ia^S«LfcR6, SS8 0nmt'ftl 
fc ftp ft tt b^M# fc ft 5 - £ ?5 3 B ft ft fc o * fc , ZOW* h'** -><Dmmi&#;tt&M 
Xh^tz* * fc , /< * - y « ft t 4 o fc . * , x- 7 f >^IS^ItLfc>:5, it 
1 ttt^ti. 3 ffi y ^ v ^a«*a < , ffitLfc^ y f y^lte«rtt5 r t ft t> 

A» O fc o 

[ 0 0 4 8 ] 

EJrbK^J 1 ] 

g ifc 09 1 *i ^ T , ( A ) f£ ^ -C S mm ( A 1 ) fc ft *. T s sj? JJ (p-fc Kn#y^f 

U > ) (Ii¥«»?t 8 0 0 0 1 ^ttl. 2) £0*^S<7P-§^l-^h^v'^f L ^ 

X T«H LfcWJffiMfe^ (*HS<Oft8ltl]^tt 4 S ^^%) Sr^V^fc. r ft * ffl ^ fc ft tt H 50 
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mm i t mwiz u, i^v 5 * f ufc 0 z it, !#?>tifc mi$*&^ 

tt***5^ta*t>*»ofc )1 * fc , /< * - v « *i a* =F * S tt 6> fi fc . 

[ 0 0 4 9 ] 

[itfls] 

If, ( A ) fife 5> £ ffl ft L fc . 1" 4 t> *> , # y ( p ~ t K o * *s * <? v v ) (Il¥t^;> 
f 1 (Mw) ft 8 0 0 0 , »IS (Mw/Mn) Bl. 2) it7 ^'/f = *x-f * 

iftiTt-i^efSia^s^T, #y ( P -tFD*->^yy) «>*gs£ 

W-SPSr±ffiSE; (I I-b) t?**^5**fllttW#«l«iSt?ffiSIL.fc«ffli (A 2) £ ft 10 
fc„ 

^OWIBS: lH-NMRtg'tf LfefeSs p - t F n ^ X ^ U V 7 k M W ^ I* 3 
±13* (i I - b ) -c**jx<5*#(Btt*#»«X©*(i26%t?*ofc. r tt J; o , /X 

it £ © * ff f J & a* 2 6 * iv % t & s t m * e> n it . 

[ 0 0 5 0 ] 

c to # as ( a 2 ) & ( a > $ # t t r m ^ fc (a f* , t^itit^v'iy^^ 

I- ft $ ft *r ft fc . 

- * 1 : l^Ui^lw^ — VfcJ^fifcLfc,, 

ft ft fc V 5? * h^?-^«r«*bfci - 5 , fll ffi 8 0 nmfffi^felHIttiASf 20 
*s , ^ - > ft ft tt * i» o fc . & ft , x. y ^ ^ ^ it a & «iJ £ L fc t £ 5 It tt M 1 fc it -* T 

a= y f - v / 5S ft # i . ili^:iiii?4>oft, 

[ 0 0 5 1 ] 

**lfiW!K:*JV>T, **^-/<-#:R «, »lS«#fciE^ # , *r T T ~ - % * T- fc 5 

r t & & m f 5 . 

1 0 0 5 2 ] 

[ $ m m 4 ] 

J**fl|3fc:*si^T, ( B ) $ # & a - (**-/i';*/u#-A':i-*W5y') - P - * h * 

v- 7 * = A, r ± h =■ b y 3E H t fc r fc fit * ft k « t 1 t * k % ff o fc . ft h fi fc u 30 

^/^-y^SEM (ISitT-MI) la^Illfct^, WSOnmfS^ 
it M ^ 14 ite t# tb -5 - i * s SB h ii fz a * fc , n co u- ^ l- ^ f ~ y (ommB^tn^?^ 
T - /< - m tt T' ft. o fc , - V #J (J ft o fc . ft t » =t y f- y ^ % Jt S: »J ^ L It t 

£ 6 J:b ft ^ I itfc^T^s,^^^,!^^ 1 . lffi«v^ri:ii«^3A>ofc. 

[ 0 0 5 3 ] 

[ H ft 011 5 ] 

if, (a) sl^^ifilLt. ti(cbt>, p - t i-'D^v'^f vy^f yyi»*l§ 

* (*;HC8 5 : 15, flt*¥*9^?-* (Mw) 14 8000, »ff« (Mw/Mn) (41 

. 2) tr^vyF^-ytr-^i-f;^, i«IT tr 'At® <r> *m k. =t o rjS * * r , m 

#S^fl£(c-&* p - fc Ko#*>^^-l'^*ia*ffi«>*R*«>-W*r±|B* (I I - a 40 
) S ;h, 5 St it LfcWII (A3) ^ » . 

1 H~NMR?7>lf LfcSS, p-t Kn3fV^f uy©*flS)Si'Mt§ 
± IB (I I - a ) T?*4*t6»»*tt#W»«l*©»WitH:70 : 1 5 T & o fc . i 
J: 9 , mil (A3) fc**tu*^#j*J|ltt«)#IH-te#UTBfc»lSltt*#ttiiH*-e«S Stt 

fc ^ j# © #j m i 5 * a- % t? & s t m #> h ti fc . 

[ 0 0 5 4 ] 

Z<Dmm (A3) 'k (A) fife^-t UTffl^fclS4»H:. SI^IJ U Hit LT# v>i W 

MSI fi£ ft & » fc . 

±!B^»fcHfc#^MV'^^ hafiicfe^ffi^-c, Ktfli tiliat^yryF^^ 
»xi : i ©u>?x h/^-y^irtlfc, 50 



(14) 



JP 2004-333549 A 2004. 11. 25 



# b ft fc \s i? * ^ *9 - *s % & * L fc fc - % , SRI 2 O nmT-Itlfc*ttti^#btl 
5: * fc , * W u 5? * b * - > <o Iff ® MS fit * * x - /< - MS tft t? fc o 

ftit, - >-«*i,tt**»o fc, jscfc, at s/ ^ y ^Mtwie tfc i r h tkmm 1 fc j*'* 

-c^yxv^ilJttf* 1 . 4 in 31 v r. itfsfe^saftfciyf^^itttlrtsc t ft *> *» 

o fc» 

[ 0 0 5 5 ] 

[ S ffi 0j 6 ] 

H % 09 5 m & ^ X , (B) j$ # «r « - ( ^ A- * /i' * - ^ * -> ^ S / ) - p ~- / h * 
-y7^ = ;i'Tt [. = h^vflSLfcriH^SilCLTilitTot. ft fc ft fc v ^ 
x^^-y^iliti^, H 4B 1 2 o n m T* fl ft fc M tt f£ fc ft 2> r fc « 
fc ft fc o S fc , * © u i? * h^"*-v©WjB^*ttt^^xw<-j|g!R-?$>ofc:5S. — 

[ 0 0 5 6 ] 

cieiftw 7 ] 

( a ) ric^Ht, * » fij 1 T # h ti fc m m (ad fc n * #j 3 t* # fc ft fc $t m ( a 3 ) 

fc £0 m ■& m ( * A- tfc 2 0 : 8 0) & ffl ^ fc fS A» fit , III 1 i B I H 1 1 # f i 1/ v' ^ K 
-*i — * 1 : 1 ©l"^X h/^-y^i^Lfe. 

#fcftfc 1^* h^*-^*r«*Ufc fc £3. HffiS 0 nmtStxfeiftiiim^S 

^fci&*»*e>ti.fc. 4 fc , toi'f^ N '< * - f <*> iff B ft f4 *E 5# -C *> 9 » ■>< & — 

tt fc o fc . ft , = y x > ^ 51 A & « JE t fc fc r. h it Mt M l fc Jt ^ T x ? x v ^ si A * s 

[ 0 0 5 7 ] 

[ k * m s i 

* )fi 0J 7 l£ j8 ^ T , (B) 1* # fr a - = ~ p - ;* J* # 
•> 7 a = /v T -fe h = h yyi'KSEIELfcitJSJl^ttlBiaUcLTlHISrtTofc. t# ft ^ 

fc m m tt «g * s # fc ^ s w t & m » & *i fc = * fc , r © u- ^ h ? - >- » w a m *t i* « ^ 

t? h <Q , /< * - > ffil Ht 4: o . ft fc . a^f-v^aaESrMSLfcirn^Jtlttffllfclt 
[ 0 0 5 8 ] 

[ n je 9 ] 

(a) s^ht, it ik ft 2 x*n fc tifctiii (a 2) fc mmm 3 -e# ^tLfc#jji (a 3) 
fc <d m it ® ( * >v it s 0 : 50) % ffl ^ fc » t± , i«MURSiat#i>av^xh 

o ^ -e , #6>*i,fc#^fivs?^naia*4:fflv^-c, Slii tiltity-fyry K7 

fc ilfc U- v?^ h^^-y*illfci^, «*S 1 2 0 n m T* ffi *t fc # ft tt |g ^ # fc fl 
% z fc fcitfc. *fc, t^^^ h/^-v^rrffi^ftlt-^^x-^-^ftTfco 

fc a* /< * - « *t k o fc . ft fc , ^ y ^ >- ^ 5t a m ^ u fc fc r h it » « 1 t it ^ r 
y^SSisi. 2 ffifigv^r fc at t>*» 9 , |ftfci?fy^Htttt5:i#b^ 

o fc 0 

[ 0 0 5 9 ] 

[ili 1 0 ] 

mmm 9 t*sv>t , ( b ) $ # « - ( ^ x /i' ^ >v * = /!x * ^ s: / > - p-^h* 
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v«ii,j±4*»o fc. ftc, ^ f- v ^ig Lfc t r 6tttEfiaj l fc tb^T ^ </ ^ v if 

[ 0 0 6 0 ] 

KiiSHLfciH. * * W C J: *b HI , A ^ ^ y ^ > ^ »tt £ * L, , i*«ltt4;#5:i 
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(72)?pjw « m 

w&) 1 1 mm^wM^%-j~ i5o« M^itxmm:^^ 

F?—A(##) 2H025 AA02 AA09 AB16 AC04 AC06 AC08 AD03 BE00 BE10 BG00 
CB16 CB17 CB45 CB55 CB56 CC20 FA17 
4J100 AB07P BA03P BA04H BC09H BC49H CA31 DA01 DA04 HA19 HC13 
JA38 

r 2 \mmwii~5 0TA*j^%±n7mj%?zmu x&m&i o~i Q^mmm^^mmm o 



